
I have always thought of St. Lucie Inlet as one of theI have always thought of St. Lucie Inlet as one of the 
most interesting inlets in Florida. Yesterday Dr. Dean 
referred to it as “the worst acting inlet in Florida” 
because of the severity of the downdrift erosion. This 
mutual interest is due to the extremely dynamic 
nat re of the inlet It as created in 1892 b residentsnature of the inlet. It was created in 1892 by residents 
who wanted to open a navigation channel from Indian 
River Lagoon to the Atlantic Ocean by digging a 
channel 30’ wide by 5’deep. Six years later it was 
1,700’ wide and 10’ deep, and eventually achieved a 
width of 2,600’. This illustrates how dynamic this inlet 
is which is one of the things that makes it fascinating 
from an engineering standpoint. 
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Part of my interest is also due to the fact that it wasPart of my interest is also due to the fact that it was 
the first assignment handed to me by Andy Hobbs 
when I went to work for the Corps of Engineers the 
1970s. The GDM had just been completed, and 
Andy assigned me to it as the Project Engineer. 
This inlet is so dynamic that shoaling of the 
navigation channel was a constant problem. The 
1976 Phase I GDM called for a number of 
navigation improvements to address this, as shown 
in this figure from GDM the documentin this figure from GDM the document. 
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Those features are reproduced here so they may be p y y
more easily seen on the screen. There is an 
impoundment basin to trap sand coming through the 
north jetty to prevent it from shoaling in the channel, 
an angled jetty extension to shelter the impoundment 
basin from wave action that might disrupt how sandbasin from wave action that might disrupt how sand 
accumulates, as well as to protect a dredge working 
there since the intent was to periodically dredge the 
impoundment and place the sand downdrift  on 
Jupiter Island.  The Plan included a south jetty to 
reduce transport from Jupiter Island back into the 
inlet. The plan appeared in many ways to be 
appropriate for achieving the project goals.
However, we felt there was more that could be done. 
Working primarily with methods of the original 1973
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Working primarily with methods of the original 1973 
Corps of Engineers Shore Protection Manuel (SPM) 
we made a few changes



This illustrates the project as it was built. The most p j
significant change was addition of a breakwater on 
the south side of the channel, something that 
unfortunately might be very difficult to do today. This 
breakwater provides additional sheltering to both the 
navigation channel and the impoundment basinnavigation channel and the impoundment basin. 
There is also another bend in the outer part of the 
north jetty, however, the primary reason for that was 
to take advantage of a shallow rock substrate, which 
reduced the required amount of rock, and therefore 
significantly lowered construction costs, without 
reducing effectiveness of the design.
This paper discusses navigation issues, as well as a 
not so well known design objective of enhancing 
natural sand bypass
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natural sand bypass.



This photo by Lee Harris illustrates navigationThis photo by Lee Harris illustrates navigation 
conditions on a rough day. It is easy to see that a 
vessel navigating the inlet would negotiate relatively 
calm water inside the structures and would want to 
navigate through the gap between the structures. 
I have spoken to many people about the effect of 
these structures on navigation and the opinions are 
not universally favorable.
However, the project design made it easier for 
vessels coming or going to get past the area wherevessels, coming or going, to get past the area where 
wave shoaling is the biggest navigation problem, at 
the point where the channel depth is reduced inside 
the structures, and where waves naturally steepen 
and potentially break due to the depth shoaling 
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coefficient.



In general, however, aerials in which wave diffractionIn general, however, aerials in which wave diffraction 
patterns are clearly visible show lower wave energy in 
the navigation channel inside the structures, 
undoubtedly improving navigation conditions under 
most circumstances.
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By comparison the entire channel now looks betterBy comparison the entire channel now looks better 
than in this this pre-breakwater and channel 
deepening photograph, when there was often  a wave 
break across the entire channel entrance during 
rough weather.
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This illustrates the wave diffraction coefficients in theThis illustrates the wave diffraction coefficients in the 
navigation channel for a typical wave length 
approximately twice the width of the gap between the 
jetty and the breakwater. The design in the 70s was 
based on these graphical procedures described in the 
1973 SPM Beca se of modern modeling proced res1973 SPM. Because of modern modeling procedures 
we don’t see this type of analysis any more, however, 
these graphical methods were certainly effective. This 
illustration is just an example of what went intoto the 
design in the 1970s for discussion purposes, but 
there were many such diagrams prepared for a wide 
range of wave conditions .They were used as 
overlays for evaluating different channel 
configurations and structure alternatives to optimize 
the design
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the design. 
The wave refraction diagrams were used to evaluate 
sand transport as well, which is actually the primary 
focus of this paper.



Historical photographs document the ongoing sand 
transport past this inlet, even though it had a dredged 
navigation channel. This is a 1959 aerial which shows 
a very well defined bypass bar transporting sand past 
the inlet, in spite of the north jetty and maintenance 
dredging which was going on during this period. 
While it is clear from the downdrift offset that the inlet 
and navigation maintenance was causing erosion on 
Jupiter Island without the natural bypass that wasJupiter Island, without the natural bypass that was 
occurring, the impacts to Jupiter island would have 
been even more severe.
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This 1971 aerial shows more detail about structure ofThis 1971 aerial shows more detail about structure of 
the bypass bars. The direction the ebb shoals point 
indicate that tidal currents naturally push sand to the 
south. This of course is interrupted when the inlet is 
dredged. However, with the sand coming primarily 
from the north flood flo carries sand into the inletfrom the north, flood flow  carries sand into the inlet 
along the north side of the channel. This photograph 
indicates the ebb flow preferentially pushes it to the 
south. Sand can therefore bypass a navigation 
channel by the action of tidal currents alone, even 
though it may be dredged to depths that would limit 
sand bypass by wave action.
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Some advanced modeling procedures considerSome advanced modeling procedures consider 
effects of the Coriolus force. This force also causes 
stronger currents on the right, or north side on a flood 
tide in this case, and stronger currents on the south 
side on ebb tide. Further investigation of this might be 

arranted in order to optimi e nat ral b passwarranted in order to optimize natural bypass.
With so much sand moving around in this inlet 
system, we were looking for ways to enhance the 
ability of that sand to get past the inlet, to Jupiter 
Island and possibly reduce downdrift impactsIsland, and possibly reduce downdrift impacts. 
Careful inspection of the breakwater in this 
photograph shows sand accumulated on both sides 
of the structure; on the outside due to sheltering from 
tidal currents, and on the inside due to sheltering from 

t f th th t
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waves out of the southeast.



Both of the shoals illustrated in the previous aerialBoth of the shoals illustrated in the previous aerial 
would move south under wave action from the 
northeast. 
Here is another photograph, taken by Chris Perry, 
illustrating an even more prominent shoal on the 
inside of the breakwater, which is most likely 
bypassed sand that accumulated in the area 
sheltered from waves out of the southeast. Again This 
sand would move south under subsequent wave 
action out of the north eastaction out of the north east.
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This is another photograph from approximately theThis is another photograph from approximately the 
same time as the previous one. It illustrates a 
condition with the deposition basin in need of 
dredging. The need for dredging is indicated by the 
formation of a bar extending to the southeast from the 
impo ndment basin That sandbar is beginning to spillimpoundment basin. That sandbar is beginning to spill 
over into the navigation channel. 
Notice the direction in which that sand bar is growing: 
it is moving toward the recently constructed 
breakwater on the south side of the channelbreakwater on the south side of the channel. 
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This is a picture taken more than ten years after theThis is a picture taken more than ten years after the 
previous photograph. It shows formation of a very 
similar bar encroaching on the channel, although the 
inlet had been dredged during the interim between 
the two photos. This demonstrates some consistency 
and persistent q alit to this trendand persistent quality to this trend. 
In this case the bar spilling over from the deposition 
basin has matured to the level that it extends all the 
way across the navigation channel. It seems likely 
that it is not just a coincidence that the southern endthat it is not just a coincidence that the southern end 
of that bar is attached to the south breakwater.
Subsequent wave activity out of the northeast would 
push the south end of this bar toward Jupiter island. 
In conjunction with tidal currents, perhaps even 
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improve navigation in the vicinity of the opening 
between the structures where currents are strongest



This is another of the excellent photographs taken byThis is another of the excellent photographs taken by 
Chris Perry. It shows a number of bypass sand bars 
in the area south of the inlet, moving sand toward 
Jupiter Island.
The manner in which the existing south breakwater 
seems to have enhanced southward transport, 
consideration of the original intent of the project 
design, as well as the manner in which the north Jetty 
plays a role by channeling currents strong enough to 
transport sand are all clues as to the kinds oftransport sand, are all clues as to the kinds of 
alternatives that might be considered for using natural 
processes to assist sand bypass of improved inlets. 
.
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This presentation has been about St. Lucie Inlet.This presentation has been about St. Lucie Inlet. 
However, any inlet system subject to powerful and 
consistent transport processes, in ways that cause 
problems for navigation and other inlet management 
issues, may be a candidate for alternatives analyses 
to incl de e al ating a s to harness those nat ralto include evaluating ways to harness those natural 
forces, and get them to act in a constructive way.
The methodology I have been describing will not 
replace dredging. There will always be a need to 
dredge inlets However if the amount of naturaldredge inlets. However, if the amount of natural 
bypass could be quantified, along with the 
contribution structures can make, perhaps that could 
be used to determine first if structures can be a cost 
effective alternative as part of inlet management, and 
if t ibl i d thi h
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if so to possibly improve or expand on this approach 
to enhance natural bypass.



If enhancement is only 10% or 20% of sand bypassIf enhancement is only 10% or 20% of sand bypass 
needs at an inlet, it may still be an appropriate way to 
reduce long term maintenance costs, and increase 
the interval between dredging while maintaining 
navigability. Existing information indicates that these 
n mbers do not seem nreasonablenumbers do not  seem unreasonable.
As an example, the 2006 bid for dredging St. Lucie 
inlet was $15.55 per cubic yard for 400,000 cubic 
yards at a total of  $6,220,000, based on unit price 
alone 10% of that would represent a savings ofalone. 10% of that would represent a savings of 
$622,000. %20 would represent a savings of 
$1,244,000. These hypothetical savings are  
significant enough to at least warrant a study of this 
approach. One valuable use of modern modeling 

d i ht b t d i d i
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procedures might  be to modernize and economize 
management of inlets.


